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DescriptI n 

The present invention is directed to neuroprotective (antiischemic arid excitory aminoacid receptor block- 
ing) 3-piperidino-1-chromanot derivatives and analogs, defined by the formula (I) below; pharmaceutically ac- 
5 ceptable salts thereof; a method of using these compounds in the treatment of stroke or CNS degenerative 
diseases such as Alzheimer's disease,' Huntington's disease and Parkinson's disease; and to certain inter- 
mediates therefor. 

Ifenprodil is a racemic, so-called dl- erythro compound having the relative stereochemical formula 



15 




20 which Is marketed as a hypotensive agent, a utility shared by a number of close analogs; Carron et al., U.S. 
Patent 3,509,164; Carron eta[., Drug Res., v. 21, pp. 1992-1999 (1971). More recently, ifenprodil has been 
shown to possess antiischemic and excitory aminoacid receptor blocking activity; Gotti et a[., J. Pharm. Exp. 
Therap., v. 247, pp. 1211-21 (1988); Carter eta[., loc. cit., pp. 1222-32 (1988). see also published European 
patent application 322,361 and French Patent 2546166. Agoal, substantially met by the present invention, has 

25 been to find compounds possessing such neuroprotective effect in good measure, while at the same time hav- 
ing lowered or no significant hypotensive effect. 

Certain structurally related 1-phenyl-3-(4-aryl-4-acyloxypiperidino)-1-propanols have also been reported 
to be useful as analgesics, U.S. Patent 3,294,804; and 1-[4-(amino- and hydroxy-alkyl)phenyl]-2-(4-hydroxy- 
4-tolylplpera2lno)-1-alkanols and alkanones have been reported to possess analgesic, antihypertensive, psy- 

30 chotropic or antiinflammatory activity. Japanese Kokai 53-02,474 (CA89:43498y; Derwent Abs. 14858A) and 
53-59,675 (CA89:146938w; Derwent Abs. 48671 A). 

The nomenclature used herein Is generally that of RIgaudy et al., lUPAC Nomenclature of Organic Chem- 
istry, 1979 Edition, Pergammon Press, New York. Chromans are alternatively named as 3,4-dihydro-1(2H)- 
benzopyrans. 

35 The present invention is directed to compounds of the formula 



40 




wherein 

A and B are taken together and are -CH2CH2- or A and B are taken separately and are each H; 
X is CH2 or O; 
X* is H or OH; 
50 Z is H, F, CI. Br or OH; 

ZiisH, F. CI, Br or (CrC3)alkyl; 
nisOor1;and 

m is 0 or an integer from 1 to 6; 
and to the pharmaceutically acceptable salts thereof. 
55 For their ease of preparation and valuable biological activity, preferred compounds of the formula (I) have 

A and B taken s parately (and so are each hydrogen), Z is H, F, CI or OH; Z^ is H and m is 0, 1 or 2. When X 
is 0 and n is 1. the more preferred compounds have the cis relative stereochemical formula 



2 
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particularly those compounds wherein Z Is OH and substituted at the 7-posltion of the chroman ring system. 
Most preferred compounds of the formula (la) are those wherein m Is 0 or 2. When X Is CHa and n is 1, the 
more preferred have the trans relative stereochemical formula 



20 




those compounds wherein Z Is OH substituted at the 6-position of the 1 ,2.3.4-tetrahydronaphthaIene ring sys> 
tern being of particular value. Most preferred compounds of the formula (lb) are those wherein Is OH and 
25 m is 0. When n is 0. the more preferred compounds have X as CH2, X} as OH, Z as OH substituted at the 5- 
position of the indane ring system and m as 0. 

The present invention Is also directed to intermediate compounds of the formula 



30 



35 




wherein 

A and B, X, X\ Z^ m and n are as defined above; 
40 G and J are taken together and are oxygen (forming a carbonyl group), or G and J are taken separately 

and G is H and J is hydroxy; 
Z^isH.RCI, BrorOR; 

R is H or a conventional hydroxy protecting group; 
with the proviso that when G and H are taken separately, Z^ is OR^ and R^ is a conventional hydroxy protecting 
45 group; 

and to intermediates of the formula 



50 



55 




wherein the variable groups are as defined above. 

The present Invention Is further directed to pharmaceutical compositions comprising a compound of the 
formula (I) and to a method of treating stroke or a CNS degenerative disease with a compound of the formula 

3 
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(I). 

The above reference to "pharmaceutically acceptable salts* in all instant cases refers to conventional acid 
addition salts. Thus the compounds of the formula (I) contain an amine group which is basic, and so are capable 

5 of forming such salts. Said salts include, but are not limited to, those with HCI, HBr, HNO3, H2SO4, H3PO4, 
CH3SO3H, g-CH3C6H4S03H, CH3CO2H, gluconic acid, tartaric acid, maleic acid and succinic acid. They are 
generally prepared by conventional methods, e.g., by combining a compound of the formula (I) with at least 
one molar equivalent of the acid in a suitable solvent. Those compounds of the formula (I) which contain a phe- 
nolic hydroxy group are also capable of forming catlonic salts (e.g., Na, K and the like); and the phrase "phar- 

10 maceutically acceptable salts" is also intended to encompass such salts. These salts, too, are prepared by 
conventional methods, e.g., by combining a phenolic compound of the formula (I) with one molar equivalent 
of NaOH or KOH in a suitable solvent 

The pharmacologically active compounds of the present invention, having the formula (I) as noted above, 
are readily prepared. 

15 When Z is OH in a compound of the formula (I), the immediate precursor will generally be a corresponding 
compound of the above formula (II) wherein G and H are taken separately. G is hydrogen. H is hydroxy. is 
OR and R is conventional hydroxy protecting group. The protecting group is removed in the final step by con- 
ventional methods. The groups are preferably protected in the form of conventional silyl ethers, e.g.. R is trii- 
sopropylsilyl or t-butyldimethylsilyl. The preferred method for removing such silyl groups employs 1 to 1.1 mo- 

20 lar equivalents of tetrabutylammonium fluoride in a reaction inert solvent such as tetrahydrof uran. a reaction 
conveniently carried out at about 0-50*C, most conveniently at ambient temperature so as to avoid the cost 
of heating or cooling the reaction mixture. 

As used in the preceding paragraph, and elsewhere herein, the expression "reaction inert solvent" refers 
to any solvent which does not interact with starting materials, reagents, intermediates or products in a manner 

25 which adversely affects the yield of the desired product. 

Compounds of the formula (1) wherein Z is other than OH, as well as intermediate compounds of the for- 
mula (II) wherein Z^ is a protected hydroxy group, are generally prepared by conventional hydride reduction 
of an aipha-amino ketone, e. g.. 



30 



35 




(A) (B) 
40 which in general produces a mixture of cis- and trans- lsomers, e.g., respectively, 



OH OH 



45 




50 

or 



55 
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10 



25 



45 



50 




OK 

XJ 



and 



Of course, in individual cases, one or the other of these cis- or trans - Isomers will frequently predominate. 

These hydride reductions are carried out using conventional hydride reducing agents, e.g., NaBhU or 
LiAII-U. The latter hydride reagent is usually used In excess (e.g., mol for mol) , in a reaction inert solvent such 
as tetrahydrofuran, at reduced temperature (e.g., -15°C to IS'^C). Alternatively, ketone Intermediates, partic- 

15 ularly those containing ester groups, are reduced with a milder hydride reducing agent such as NaBH4. again 
usually in excess, now in a protic solvent such as methanol or ethanol, generally at somewhat higher temper- 
ature, e.g., 15-45®C. Any protecting groups which are still in place after ketone reduction are then removed 
according to the methods described above. 

intermediate compounds of the type (A) as depicted above are generally prepared by reaction of a corre- 

20 spending monobromo compound with a suitably substituted amine: 



HN^ ► (A) 



It will be obvious to those skilled in the art that the alpha-bromb group can be replaced by another nucleophli* 
30 Ically displaceable group (e.g., CI or OSO2CH3). This reaction is carried out under conditions typical of nucle- 
ophilic displacements in general. Where the two reactants are about equivalent in availability, close to sub- 
stantially molar equivalents may be used; although when one is more readily available, it is usually preferred 
to use that one in excess, in order to force this bimolecular reaction to completion in a shorter period of time. 
The reaction is generally carried out in the presence of at least 1 molar equivalent of a base, the piperidine 
35 derivative itself, if it is readily available, but more usually a tertiary amine which is at least comparable in base 
strength to the nucleophilic piperidine; and in a reaction inert solvent such as ethanol. If desired, the reaction 
is catalyzed by the addition of up to one molar equivalent or more of an iodide salt (e.g., Nal, Kl). Temperature 
is not critical, but will generally be somewhat elevated in order to force the reaction to completion within a short- 
er time period, but not so high as to lead to undue decomposition. A temperature in the range of 50-120°C is 
40 generally satisfactory. Conveniently, the temperature is the reflux temperature of the reaction mixture. 

Intermediate compounds of the type (B) as depicted above are generally prepared by reaction of the cor- 
responding alpha, alpha-dibromo compound with a suitably substituted amine, e.g., 




HN ► (B) 



Except to use at least one additional molar equivalent of base (to neutralize the HBr formed In the concurrent 
dehydrohalogenation), conditions are analogous to those described above for the preparation of compounds 
of the type (A) by nucleophilic displacement 

The compounds of the formula (I) contain two asymmetric carbons-corresponding to two racemates and 
55 fouroptically active compounds. One of these racemates Is the above noted cjs-lsomer, and the otherthe trans - 
isomer. Each of these racemates is capable of resolution into a pair of enantiomers via diastereomeric acid 
addition salts with an optically active acid. Alternatively, the racemic alcohol is converted to corresponding 
diastereomeric esters or urethanes formed with an optically active acid or isocyanate. Such covalently bonded 
derivatives are subjectable to a variety of separation methods (e.g., chromatography). Such diastereomeric 
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esters ar formed from the alcohol and th optically active acid by standard methods, g neratly those involving 
activation of the acid. e.g.. as the acid chloride, as a mixed anhydride with an alkyi chloroformate. or with a 
dehydratlve coupling agent such as dicyciohexylcarbodiimide. Once the r suiting diastereomeric esters are 
5 separated, e.g., by chromatographic m thods, they are hydrolyzed by conventional methods, e.g., aqueous 
acid or aqueous base, to obtain the enantiomeric, optically active alcohol compounds of the formula (I). It is 
the intent of applicant that this application not be limited to the racemic cis- and trans- compounds specifically 
exemplified below. 

The starting materials and reagents required for the synthesis of the compounds of the present invention 
10 are readily available, either commercially, according to literature methods, or by methods exemplified in Prep- 
arations below. 

The present compounds of the above formula (I) possess selective neuroprotective activity, based upon 
their antiischemic activity and ability to block excitatory aminoacid receptors, while at the same time having 
lowered or no significant hypotensive activity. The antiischemic activity of the present compounds is deter- 

15 mined according to one or more of the methods which have been detailed previously by Gotti et al. and Carter 
et a[. cited above, or by similar methods. The ability of the compounds of the present invention to block exci- 
tatory amino acid receptors is demonstrated by their ability to block N-methyl-D-aspartic acid-induced (NMDA) 
elevations of cGMP in neonatal rat cerebellums according to the following procedure. Cerebellums from ten 
8-14 day old Wistar rats are quickly excised and placed in 4® C. Krebs/bicarbonate buffer, pH 7.4 and then 

20 chopped in 0.5 mm x 0.5 mm sections using a Mcllvain tissue chopper (The Nickle Laboratory Engineering 
Co., Gomshall. Surrey, England). The resulting pieces of cerebellum are transferred to 100 ml of 
Krebs/bicarbonate buffer at 37° C. which is continuously equilibrated with 95:5 O2/CO2. The pieces of cere- 
bellum are incubated in such a manner for ninety minutes with three changes of the buffer. The buffer then is 
decanted, the tissue centrifuged (1 min.. 3200 r.p.m.) and the tissue resuspended in 20 ml of the 

25 Krebs/bicarbonate buffer. Then, 250 ^il aliquots (approximately 2 mg) are removed and placed in 1.5 ml mi- 
crofuge tubes. To those tubes are added 10 ^l of the compound under study from a stock solution followed, 
after a 10 minute incubation period, by 10 ^1 of a 2.5 mM solution of NMDA to start the reaction. The final NMDA 
concentration is 100 ^M. Controls do not have NMDA added. The tubes are incubated for one minute at 37" 
C. in a shaking water bath and then 750 ^1 of a 50 mM TrIs-CI. 5mM EDTA solution Is added to stop the reaction. 

30 The tubes are placed immediately in a boiling water bath for five minutes. The contents of each tube then are 
sonicated for 15 seconds using a probe sonicator set at power level three. Ten micro-liters are removed and 
the protein determined by the method of Lowry, Anal. Biochem. 100:201*220 (1979). The tubes are then cen- 
trifuged (5 min.. 10,000 xg). 100 ^1 of the supernatant is removed and the level of cyclic GMP (cGMP) is as- 
sayed using a New England Nuclear (Boston, Massachusetts) cGMP RIA assay according to the method of 

35 the supplier. The data is reported as pmole cGMP generated per mg. protein. Undesired hypotensive activity 
is also determined by known methods, for example, according to the methods of Carron et al.. also cited 
above. 

Such selective neuroprotective antiischemic and excitatory amino acid blocking activities reflect the valua- 
ble utility of the present compounds in the treatment of degenerative CNS (central nervous system) disorders 

40 such as stroke; and Alzheimer's disease. Parkinson's disease and Huntington's disease; without significant 
potential for concurrent undue drop in blood pressure. In the systemic treatment of such diseases with a neu- 
roprotective amount of compounds of the formula (i), the dosage is typically from about 0.02 to 10 mg/kg/day 
(1-500 mg/day in a typical human weighing 50 kg) in single or divided doses, regardless of the route of admin- 
istration. Of course, depending upon the exact compound and the exact nature of the individual illness, doses 

45 outside this range may be prescribed by the attending physician. The oral route of administration is generally 
preferred. However, if the patient is unable to swallow, or oral absorption is otherwise Impaired, the preferred 
route of administration will be parenteral (i.m., i.v.) or topical. 

The compounds of the present invention are generally administered in the form of pharmaceutical com- 
positions comprising at least one of the compounds of the formula (I), together with a pharmaceutically ac- 

so ceptable vehicle or diluent Such compositions are generally formulated In a conventional manner utilizing solid 
or liquid vehicles or diluents as appropriate to the mode of desired administration: for oral administration, in 
the form of tablets, hard or soft gelatin capsules, suspensions, granules, powders and the like; for parenteral 
administration, in the form of injectable solutions^or suspensions, and the like; and for topical administration, 
in the form of solutions, lotions, ointments, salves and the like. 

55 The present Invention is illustrated by the following examples, but is not llmlted.to the details thereof. 

All non-aqueous reactions were run under nitrogen for convenience and generally to maximize yields. All 
solvents/diluents were dried according to standard published procedures or purchased in a predried form. All 
reactions were stirred either magnetically or mechanically. NMR spectra are recorded at 300 MHz and are 
reported In ppm. The NMR solvent was CDCI3 unless otherwise specified. IR spectra are reported in c^r^ 

6 
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generally specifying only strong signals. The following abbreviations ar used: DMF for dimethylformamide, 
THF for tetrahydrofuran, HRMS for high resolution mass spectrum. 

5 EXAMPLE 1 

3'(4-Hydroxy-4-phenylpiperidino)-7-(trilsopropylsllyloxy)chromen*4-one 

3,3-Dibromo-7-(triisopropylsilyloxy)-4-chromanone (5.0 g, 10.5 mmol) was dissolved In CH3CN (150 ml) 
10 and 4>hydroxy-4*phenylpiperidine (2.2 g. 12.5 mmol) and triethylamlne (2.9 ml, 20.8 mmol) were added. The 
mixture was stirred overnight at ambient temperature, then concentrated and the residue partitioned between 
ethyl acetate and water. The organic layer was washed with water (2 x 50 ml) and brine, dried over CaSO^, 
concentrated, and the residue chromatographed on silica gel, using gradient elution with ethyl acetate/hexane 
to yield title product as a white solid (2.3 g, 54%). A portion was recrystalltzed from ethanol/ether; mp 163* 
15 163.5X; IR (KBr) 3437. 2950. 2870. 1635, 1615, 1600, 1447, 1285. 1247,. 1200. 1185. 703, 690. Anal. Calcd. 
for C29H39N04Si: C. 70.55; H. 7.96; N, 2.84. Found: C, 70.44; H, 7.76; N. 2.84. 

Later fractions from the chromatography yielded an additional 0.61 g of product, viz., 7-hydroxy-3-(4-hy- 
droxy-4-phenylpiperidino)chromen-4-one. formed by desilyiation during the reaction. This material is also use- 
ful as an intermediate in the preparation of products described below using tike methods. 

20 

EXAMPLE2 

cis- and trans-3-(4-Hydroxy"4-phenyipiperidino)-7-(triisopropylsilyloxy)"4-chromanol 

25 Title product of the preceding Example (2.0 g, 4.1 mmol) was dissolved in ethanoi (75 ml) and NaBH4 (1.5 

g, 39.7 mmol) was added all at once. This mixture was stirred overnight at ambient temperature. Additional 
NaBH4 (0.75 g, 19.9 mmol) was added and, after stirring for an additional 5 hours, the reaction was quenched 
with excess water, concentrated, and the residue partitioned between ethyl acetate and water. The organic 
layer was washed with water and brine, dried over CaS04, and concentrated to give 1 .7 g of light yellow solid. 

30 which was recrystallized from ether/hexanes to yield 1 .0 g (50%) of cis-title product as a white solid; mp 145.5- 
146.5«C. IR(KBr) 3380, 2940. 2860. 1615, 1280. 1173, 1040. Anal, calcd. for C29H43N04Si: C. 69.98; H, 8.71; 
N. 2.81. Found: C, 70.02; H, 8.58; N, 2.81. 

Silica gel chromatography of the recrystallization filtrate, using gradient elution with ethyl acetate/hex- 
anes, gave 70 mg additional cis-title product, followed by 0.27 g (14%) of yellow solid which was shown by 

35 NMR to be an 85:15 mixture of trans- and cis-title products. This mixture was used directly in the further syn- 
thesis of trans-product NMR (trans) 156.7. 154.5. 148.2. 128.8, 128.4, 127.2. 124.5, 117.2. 113.4, 107.2. 
71.4. 64.8. 64.1, 63.4, 48.4, 43.0, 39.0, 17.9, 12.7. HRMS Calcd. for MhT, 498.3041; observed, 498.3011. 

EXAMPLE 3 ' 

40 

cls-3-(4-Hydroxy-4-phenylplperidlno)-4.7-chromandiol 

To cis-title product of the preceding Example (0.94 g, 1.89 mmol) dissolved in THF was added 1M tetra- 
butylammonium fluoride in THF (1 .95 ml, 1 .95 mmol). The resulting solution was stirred at ambient temperature 
45 for 1.5 hours, then concentrated and chromatographed on silica gel. using gradient elution with ethyl acet- 
ate/hexanes, to give present title product (0.72 g), which was recrystallized from ethanol/ether to give 0.54 g 
(84%) of white solid; mp 171.5-172.5*^0. Anal, calcd. for C20H23NO4 ♦ 0.25 H2O: C. 69.45; H, 6.84; N. 4.05. 
Found: C, 69.26; H, 6.79; N, 3.96. 

50 EXAMPLE 4 

trans- 3-(4-Hydroxy-4-phenylpiperidino)-4.7-chromandiol 

By the method of the pr ceding Example, the trans- title product of Example 2 (0.27 g, 0.54 mmol; con- 
55 taining 15% cis-isomer) was converted to crude product (0.17 g) as an oily white solid which was recrystallized 
from ethanoi to produce 57 mg (30%) of present title product as a white solid; mp 192.5-193*'C; Anal, calcd. 
for C20N23NO4: C, 70.36; H. 6.79; N. 4.10. Found: C, 70.06; H, 6.89; N, 4.04. 
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EXAMPLE 5 

3-(4-Hydroxy-4-phenyipiperidin6V7-(triisopropylsilyloxy)-4-chromanone 

5 

7-(Triisopropylsilyloxy)-4-chromanone (2.0 g. 6.2 mmol) was dissolved In CCU (45 ml). Bromine (0.3 ml, 
6.4 mmol) in CCI4 (5 ml) was added dropwise at ambient temperature over 10 minutes. The reaction initially 
turned dark red but after stirring for 10 minutes the color changed to light yellow. This yellow solution was 
washed with dilute NaHSOa. saturated NaHCOg and brine, dried by filtering through phase separatory paper, 

10 and concentrated to yield a brown oil (2.3 g. 93%) which NMR showed was a 2.5:1:1 mbrture of 3-bromo-7- 
(triisopropyIsllyloxy)-4-chromanone. 3,3-dibromo-7-(trlisopropylsllyloxy)-4-chromanone and starting material. 
This crude mixture (2.3 g, 5.6 mmol) was combined with 4-hydroxy-4-phenyl piperidine (1.0 g, 5.8 mmol). trie- 
thylamine (0.9 ml. 6.5 mmol) and ethanol (50 ml). The reaction was refluxed for 3 hours, then cooled and con- 
centrated. The residue was partitioned between ethyl acetate and water. The organic layer was washed with 

IS water and brine, dried over CaS04, concentrated and the residue chromatographed on silica gel using gradient 
elution with ethyl acetate/hexanes to give 80 mg (3%) of present title product as a yellow solid, mp 1 32- 1 32.5*0. 

EXAMPLE 6 

20 cis-3-(4-Hydroxy-4-phenylpiperidino)-4.7-Chromandiol 

Title product of the preceding Example (80 mg. 0.16 mmol) was dissolved in ethanol (10 ml) and NaBH^ 
(7 mg, 0.2 mmol) added. The mixture was stirred at ambient temperature for 6 hours; then quenched with water 
and concentrated. The residue was partitioned between ethyl acetate and water, and the organic layer washed 
25 with water and brine, dried over CaS04 and concentrated to give the crude ds- product of Example 2 as a 
yellow oil (50 mg, 63%). This material was desilylated by the method of Example 3 to yield present title product 
(15 mg. 44%) identical with the product of Example 3. 

EXAMPLES 7-13 

30 

By the method of Example 1, the following additional compounds were prepared from the appropriately 
substituted 3.3-dlbromo-4-chromanone and the appropriately substituted piperidine derivative in the yield and 
having properties as indicated,. 

7. 3-(4-BenzyM-hydroxypiperidino)-7-(triisopropylsilyloxy)chromen-4-one; 34%; mp 115-116*»C (from 
35 ether/hexanes). 

8. 3-(4-Phenylpiperidino)-7-(triisopropylsllyloxy)chromen-4-one; 46%; mp 99-100**C (from 
ether/hexanes). 

9. 3-(4-Ben2ylpiperidino)-7-(triisopropylsilyloxy)chromen-4-one; 38%; oil; ^^C NMR 160.7. 157.2, 143.6. 
140.5, 137.0, 129.2, 128.2, 127.6. 125.8, 118.4, 106.7. 60.7, 43.3, 37.8, 32.1, 17.8, 12.3. 

40 10. 3-I4-Hydroxy-4-(2-phenylethyl)piperidino]-7-(triisopropylsilyioxy)chromen-4-one; 2%; oil; c NMR 

174.7. 160.9, 157.4, 144.3. 142.3, 136.8, 128.5. 128.3. 127.6, 125.9. 118.7, 106.8. 69.5, 46.3. 45.0. 36.8. 
29.3, 17.9. 12.7. 

11.6-Chloro-3-(4-hydroxy-4-phenylpiperldino)chromen-4-one; 40%; mp 1 9 1.5-1 92^0 (from CHCIg/ether). 
12. 6-Fluoro-3-(4-hydroxy-4-phenylpiperidino)chromen-4-one; 40%; mp 183.5-1 84**C (from CHCIa/ether). 
45 13. 3-(4-Hydroxy-4-phenylpiperidino)chromen-4-one; 85%; mp 168-168.5*»C (from ethanol/ether). 

EXAMPLES 14-20 

By the method of Example 2, the following additional compounds were prepared from the products of Ex- 
50 amples 7-13 in the yield and having properties as indicated. 

14. cis-3-(4-Benzyl-4-hydroxypiperidino)-7-(triisopropylsilyloxy)-4-chromanol; 29%; mp 172.0-172.5°C 
(from ethanol/ether); and a 2:1 cis:trans- mixture of 3-(4-ben2yl-4-hydroxypiperidino)-7-triisopropyloxy)-4- 
chromanol; 40%; suitable for separation into additional cis-isomer and the trans- isomer by further column 
chromatography. 

55 15. cis-3-(4-Phenylpiperidino)-7-(triisopropylsilyloxy)-4-chromanol; 69%; mp 148-148.5°C (from ethanol- 

/ether). 

16. cis-3-(4-Ben2ylpiperidino)-7-(triisopropylsilyloxy)-4-chromanol; 55%; oil; ^^C-NMR 157.2. 154.8, 
140.4, 131.7. 129.1, 128.2. 125.9, 115.3, 113.4, 107.1. 62.3. 61.7, 60. 8, 51.5. 49.3, 43.1. 37.8, 32.3, 32.2, 
17.9. 12.7. 
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17. cis-3-[4-Hydroxy-4-(2-phenyiethyl)piperidlno]-7(triisopropylsily!oxy)-4-chromanol: 25%; white solid. 

18. cis-6-Chloro-3-(4-hydroxy-4-phenylpiperidino)-4-chromanol; 16%; mp 185-1 85.5*0 (from ethanol/et- 
her): and a 3:2 cisitrans mixture; 37%; suitable for separation by further chromatography. 

5 19. cls-6-Fluoro-3-(4-hydroxy-4-phenylpiperidino)-4-chromanol; 26%; mp 189-1 89.5'*C (from ethanol/et- 

her); and a 2:1 cls: trans mixture; 28%; from which 80% pure trans- isomer was obtained by fractional crys- 
tallization from ethanol/ether, mp 164-168'*C, in 4% over-all yield. 

20. cis-3-(4-Hydroxy-4-phenylpiperidino)-4-chromanol; 58%; mp 1 87.5-1 88*'C (from ethanol/elher); and, 
from the crystallization mother liquor, a 1:3 cisitrans mixture; 3%; mp 170-1 74'C. 

10 

EXAMPLES 21-24 

By the method of Example 3, the following additional compounds were prepared from the products of Ex- 
amples 7-10 in the yield and having properties Indicated. 
IS 21 . cis-3-(4-Benzyl-4-hydroxypiperidino)-4,7-chromandiol; 85%; mp 181-182''C (from ethanol/ether). 

22. cis-3-(4-Phenylpiperidino)-4.7-chromandiol; 67%; mp 195.0-195.5*»C (dec) (from ethanol/ether). 

23. cls-3-(4-Ben2yIplperidino)-4,7-chromandiol; 31%; mp 164.5-165.0 (from ethanol/ether). 

24. cis-3-[4-Hydroxy-4-(2-phenylethyl)piperidino]-4.7-chromandiol; 54%; mp 97-1 00°C. 

20 EXAMPLE 25 

2-(4-Hydroxy-4-phenylpiperidino)-6-methoxy-1-tetralone 

Following the procedure of Example 1, title product was obtained from 2-bromo-6-methoxytelralone (2.8 
25 g, 11.5 mmol), 4-hydroxy-4-phenylpiperidlne (2.5 g, 14.1 mmol) and triethylamine (4.0 ml, 28.7 mmol) in acet- 
onltrile (75 ml) with overnight stirring. The concentrated product was chromatographed on silica gel using ethyl 
acetate/hexanes gradient elutlon to yield 1,33 g (33%) of present title product; mp 149.5-1 50.5'*C (from etha- 
nol/ether). 

30 EXAMPLE 26 

cis- and trans-1 ,2,3.4-Tetrahydro-2-(4-hydroxy-4-phenylpiperidlno)-6-methoxy-1-naphtol 

. By the method of Example 2, title product of the preceding Example (1 .0 g. 2.85 mmol) was converted to 
35 present t itie products, se parated by chromatography on si Ilea gel (using gradient elutlon with ethyl acetate/hex- 
anes) and recrystallization from ethanol/ether. 

trans- isomer. 0.1 3 g (1 3%), more polar, mp 1 55-1 55.5*C. 
cis-isomer, 0.033 g (3%), less polar, 1 59-1 60**C. 

40 EXAMPLES 27-28 

By the method of Example 25, appropriately substituted 2-bromo-1-tetralones were converted to the fol- 
lowing additional compounds: 

27. 2-(4-Hydroxy-4-phenylpiperidino)-1-tetralone; 21%; mp 148-1 5rc (dec.) (from ethanol/ether). 
45 28. 2-(4-Hydroxy-4-phenylpiperldino)-6-(triisopropylsllyloxy)-1-tetralone; 36%; mp 151-153*»C (from etha- 
nol/ether). 

EXAMPLE 29 

■ ^ trans-1, 2,3,4-Tetrahydro-2-(4-hydroxy-4-phenylpiperidino)-1-naphthol) 

By the method of Example 26, the product of Example 27 was converted to present title product in 5% 
yield; mp184-184.5*»C. 

55 EXAMPLE 30 

trans-1,2,3.4-Tetrahydro-2-(4-hydroxy-4-phenylpiperidino)-6-(triisopropylsilyloxy)-1-naphthol 

The product of Example 28 (0.75 g, 1.61 mmol) In tetrahydrofuran (25 ml) was added dropwise over 10 

9 
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minutes to a stirred slurry of LiAIH4 (0.065 g, 171 mmol) in tetrahydrofuran (75 ml). The resulting gray-green 
mixture was stirred at ambient temperature for 30 minutes, then quenched with excess Na2S04 • 1 0H2O. After 
stirring for 15 minutes, the quenched reaction mixture was dried over Na2S04, concentrated to a 0.65 g residue, 
5 and chromatographed on silica gel using gradi nt elution with ethyl acetate/hexanes to yield 0.45 g (60%) of 
present title product; mp 171.0-171.5*c (from ethanol/ether). 

EXAMPLE 31 



10 trans-1,2,3.4'Tetrahydro-2-(4-hydroxy>4-phenylpiperidino)-1,6-naphalenediol 



By the method of Example 3, the product of Example 30 (0.35 g, 0.75 mmol) was converted to 0.12 g (46%) 
of present title product; mp 181-183X (from ethanol/ether); IR (KBr) 3380. 3230. 2950. 2850, 1610. 1495, 
1240,1110.1045,770,705. 

EXAMPLE 32 



5-(Triisopropylsilyloxy)'2-(4>hydroxy'4'phenyipiperidino)'1'indanone 

20 By the method of Example 1. 2>bromo-5-(tnisopropylsilyloxy)-1'-indanone was converted to present title 
product in 41% yield as a foamy solid; ^^C-NMR 203.3, 163.2. 154.9. 148.1. 129.8. 128.5. 128.4. 127.0, 125.9. 
124.5. 120.5. 116.7, 71.0. 69.4. 46.2. 44.5. 42.0. 38.2, 37.3, 27.3. 18.0, 12.7. 

EXAMPLE 33 

25 

cis- and trans-5-(Triisopropylsilyloxy)-2-(4-hydroxy-4-phenylpiperidino)-1-indanol 



By the method of Example 2, title product of the preceding Example was converted to present title products 
which were separated by chromatography on silica gel using gradient elution with ethyl acetate/hexanes. 
30 cis-isomer, 27% yield; mp 169.5-170'C (from ether/hexanes); IR (KBr) 3467, 2959, 2894, 2867, 1610, 

1 490, 1 294. 1 1 38. 964, 883. 698. 

trans-lsomer. 43% yield ; mp 1 43-1 44«C; I R(KBr) 3321 , 2945. 2867. 1613.1 490, 1 465. 1 291 . 1 265. 1 1 35, 
966.702.681. 

35 EXAMPLES 34-35 

By the method of Example 3, the title product of the preceding Example were converted to: 
34. cis-2-(4-Hydroxy-4-phenylpiperidino)-1.5-indandioI; 54%; mp 212.5-21 3.5«C; ^^C-NMR 157.7, 150.2, 
' 143.3, 134.8, 127.9, 126.2, 126.1, 124.8. 113.5, 111.2. 71.5, 69.7. 69.6. 47.8. 47.1, 38.0, 37.9, 34.2. 
40 35. trans- 2-(4-Hydroxy-4-phenylpiperldino)-1,5-indandiol; 71%; mp 196.0-197.0X; ^^C-NMR 157.1. ■ 

150.3. 140.8, 135.6. 127.8, 126.1, 124.9, 124.8, 113.8. 110.7, 76.7, 75.2. 69.7, 47.3. 38.1. 33.9. 

PREPARATION 1 

45 7-(Triisopropylsilyloxy)-4"Chromanone . 

7-Hydroxy-4-chromanone (1.2 g, 7.3 mmol; Dann et al., Ann. 587 , 16. 1954) and imidazole (1.0 g, 14.7 
mmol) were dissolved In DMF (10 ml). Triisopropylsilyl chloride (1.8 ml, 8.2 mmol) in DMF (2 ml) was added 
dropwise at ambient temperature over 10 minutes. After stirring for 3 hours, the mixture was poured onto 100 
so ml ice and water, and extracted with ether (2 x 100 ml). The combined ether extracts were washied with 1M 
LiCI and then brine, dried over CaS04, and concentrated to a brown oil which was purified by Kugelrohr dis- 
tillation (0.5 torr, 70-90''C). This removed a colorless, viscous oil Impurity and left the brown oil product in the 
distillation pot (2.0 g. 85%). IR (KBr) 2945, 2867. 1685, 1605. 1268, 1163. HRMS Calcd. for MH^ 320.1807; 
observed. 320.1842. 

55 
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PREPARATION 2 



3.3-DibromO'7-(triisopfopylsMyloxyM-chromanone 

5. 

Title product of the preceding Preparation (7.1 g, 22.1 mmol) was dissolved in carbon tetrachloride (170 
ml). Bromine (2.5 ml, 48.5 mmol) in CCU (30 ml) was added dropwise at ambient temperature over 20 minutes. 
The reaction was stirred for 0.5 hour to give a dark red solution, which was then washed in sequence with 
dilute NaHSOa (100 ml), saturated NaHCOa (2 x 75 ml) and brine (100 ml), dried by filtering through phase 
10 separating paper, and concentrated to leave a dark orange oil (9,9 g, 94%). i^C-NMR 179.0, 164.3, 161.9. 
131.3, 116.6. 109.9, 107.5. 78.0, 60.9, 17.8, 12.7. HRMS Calcd. for MH*, 479.0076; observed, 479.0066. 

PREPARATIONS 3>S 

15 By the method of the preceding Preparation, the following additional compounds were prepared from the 
suitably substituted 4-chromanone. 

3. 3,3-Dlbromo-6-chloro-4-chromanone; 64%; mp 128-129*»C (from ethanol/ether); IR (KBr) 3060. 2930. 
1710. 1475, 1137, 838. 

4. 3,3-Dibromo-6-fluoro-4-chronranone; 70%; mp 90-91**C (from ether/hexanes); IR (KBr) 3380, 3080. 
20 1720. 1705, 1690. 1485. 1275, 1235, 1170, 1127. 850. 727. 

5. 3,3-Dibromo-4-chromanone; 90%; mp 67-68**C (from ether/hexanes); IR (KBr) 3380, 1705. 1610. 1480. 
1463, 1300, 818. 

PREPARATION 6 

25 

2-Bromo-6>methoxytetralone 

6-Methoxytetralone (2.0 g, 11.4 mmol) and bromine (0.6 ml. 11.7 mmol) were refluxed in ether (50 ml) for 
30 minutes. The reaction mixture was cooled, concentrated, the residue partitioned between ethyl acetate and 
30 dilute NaHSOa. The organic layer was washed with saturated NaHCOa and water, dried over CaS04, and con- 
centrated to an oil (2.83 g, 100%); ^H-NMR 8.03 (d. J=9.0Hz. 1H). 6.84 (dd. Ji=9.0 Hz. J2=2.7 Hz, 1H), 6.69 
(d, J=2.3 Hz. 1H), 4.66 (t. J=4.1Hz, 1H), 3.84 (s,3H), 3.20-3.30 (m. 1H). 2.82-2.90 (m, 1H). 2.34-2.50 (m, 2H). 

PREPARATION 7 

35 

2-Bromotetralone 

By the method of the preceding Preparation, tetralone (2.0 g, 13.7 mmol) was converted to present title 
product (2.7 g. 87%) as an oil. iH-NMR 8.08 (d, J=7.9Hz, 1H), 7.51 (t, J=7.5Hz, 1H). 7.23-7.36 (m, 2H). 4.72 
40 (t. J=4.2Hz, 1 H). 3.25-3.36 (m. 1 H). 2.92-2.97 (m, 1 H). 2.40-2.58 (m. 2H). 

PREPARATION 8 

1-(Benzyloxycarbonyl)-4-hydroxy-4-(2-phenylethyl)piperidine 

45 

Magnesium turnings (1.7 g. 70.0 mmol) were slurried in ether (10 ml) and a solution of (2-bromoethyl)ben- 
zene (11.8 g, 63.8 mmol) in ether (15 ml) was added dropwise. slowly at first, until the reaction had initiated 
and then more rapidly to maintain heat generation. After heating overnight at eo^'C, the reaction was cooled 
to O^C, diluted with ether (200 ml), and piperidone benzylcarbamate (14.9 g, 63.9 mmol) in ether (100 ml) was 

50 added dropwise. A white precipitate formed and the mixture was stirred vigorously at room temperature for 8 
hours, then quenched with water and stirred for 1 hour longer. The aqueous layer was separated and extracted 
with ethyl acetate (3 x 100 ml). The organic layers were combined, washed with brine, dried over CaS04, and 
concentrated to give a clear oil. Purified title product was obtained by chromatography on silica gel (25% ethyl 
acetate/hexanes)as a clearoil (9.2 g, 43%): IR(CHCl3)3585, 2939, 1692. 1470, 1429. 1363. 1311. 1275. 1260. 

55 1190. 
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PREPARATION 9 

4-Hydroxy'4»(2-phenylethyi)piperidine 

5 

Under N2, title product of the preceding Example (8.71 g, 25.66 mmo!) was dissolved in ethanol (250 ml), 
10% palladium on carbon (936 mg) was added and the mixture hydrogenated in Parr apparatus at 45-50 psig 
for 16 hours. Catalyst was recovered by filtration over diatomaceous earth, and the mother liquor concentrated 
to give present title product as a yellow, oily solid, 4.96 g (99%); IR (CHCI3) 3539, 2930, 1715, 1620. 1600, 
10 1452,1372,1351.1322.1042. 

PREPARATION 10 

6-(Triisopropylsilyloxy)-1-tetralone 

15 

By the method of Preparation 1. 6-hydroxy-1-tetra!one (5.0 g. 30.83 mmol; Durden, J. Agr. Food Chenri., 
V. 19, p. 432, 1971) was converted to present title product as an oil purified by Kugelrohr distillation, 8.3 g 
(85%); IR (CHCl3)2937, 2889. 2862. 1666, 1593, 1349, 1333. 1319, 1274. 1226, 1109. 969, 898. 

20 PREPARATION 11 

2-Bromo-7-(triisopropylsilyloxy)-1-tetra!one 

By the method of Preparation 6. title product of the preceding Preparation (8.3 g. 26.1 mmol) was con- 
25 verted to present title product, 9.7 g (94%), which, by ^H-NMR, also contained some of the corresponding 2.2- 
dlbromo derivative. This product was used without purification in the next step. 

PREPARATION 12 

30 5-(Triisopropylsilyloxy)-1-indanone ' 

By the method of Preparation 1, 5-hydroxy-1-indanone was converted to present title product In quanti- 
tative yield; mp 63.0-63.5''C. 

35 PREPARATION 13 

2-BrQmQ-5-(triisopropylsilyloxy)-1-indanone 

By the method of Preparation 6, title product of the preceding- Preparation was converted to present title 
40 product, contaminated with the corresponding dlbromo product, in quantitative yield; ^H-NMR 7.72 (d. 1 H), 6.89 
(dd. 1H). 6.83 (m. 1H). 4.62 (dd, 1H). 3.74 (dd. 1H), 3.34 (dd, 1H), 1.22-1.34 (m. 3H). 1.10 (d, 18H). Without 
purification, this product was used directly In the next step (Example 32. above). 



45 Claims 

Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 

1. A compound having the formula 

50 
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wherein 

A and B are tak n together and are -CH2CH2- or A and B are taken separately and are each H; 
X is CH2 or O; 
X' is H or OH; 
ZisH. F.CI.BrorOH; 

is H. F. CI, Br or (Ci-C3)alkyl: 
n is 0 or 1; and 

m Is 0 or an Integer from 1 to 6; 
or a pharmaceuticaliy acceptable salt thereof. 

A compound of claim 1 wherein A and B are taken separately; 2 is H, F, CI or OH; is H; m is 0. 1 or 2. 
X is 0 and n is 1 having the cis relative stereochemical formula 




A compound of claim 3 wherein Z is substituted at the 7-position of the chroman ring system, and is OH. 

A compound of claim 1 wherein A and B are taken separately. Z is OH. Z^ is H, m is 0. 1 or 2, X is CH2. 
and n is 1 having the trans relative stereochemical formula 




Acompound of daim 4 wherein Z is substituted at the 6-position of the tetrahydronaphthalene ring system, 
and is OH. 

A compound of claim 1 wherein A and B are taken separately, Z is OH. Z^ is H, m is 0. 1 or 2. X is CH2, 
and n is 0. 

A compound of claim 6 wherein X^ is OH and m is 0. 
Acompound of the formula 




wherein 

A and B are taken together and are -CH2CH2- or A and B are taken separately and are each H; 
G and J are taken together and are oxygen, or G and J are taken separately and G is hydrogen 
and J is hydroxy; 
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X is CH2 or O; 
X^isHorOH; 

ZMs H, F. CI. Br or (Ci-C3)alkyl: 
5 Z^isH, F. CI. BrorOR; 

R is H or a conventional hydroxy protecting group; 
nisOor1;and 

m Is 0 or an integer from 1 to 6; 
with the proviso that when G and H are taken separately, is OR^ and R^ is a conventional hydroxy pro- 
10 tecting group. 

9. A compound of the formula 



15 



20 




wherein 

A and B are taken together and are -CH2CH2- or A and B are taken separately and are each H; 
25 XI Is H or OH; 

Zi Is H. F. CI, Br or (CrCajalkyI; 
Z^isH. F. CI, BrorOR; 

R is H or a conventional hydroxy protecting group; 

and 

30 m is 0 or an Integer from 1 to 6. 

10. A pharmaceutical composition comprising a compound of the formula (I) as claimed in any one of claims 
1 to 7, or a pharmaceutically acceptable diluent or carrier. 

11. A compound of the formula (I) as claimed in any one of claims 1 to 7, or a pharmaceutically acceptable 
salt thereof, for use as a medicament. 

12. The use of a compound of the formula (I) as claimed in any one of claims 1 to 7, or of a pharmaceutically 
acceptable salt thereof, for the manufacture of a medicament for the treatment of stroke, Alzheimer's dis- 
ease. Huntington's disease, or Parkinson's disease. 

40 

Claims for the following Contracting State : ES 
1. A process for a compound having the formula 



50 




or a pharmaceutically acceptable salt thereof, wherein 

A and B are taken together and are -CH2CH2- or A and B are taken separately and are each H; 

X is CH2 or O; 

XMsHorOH; 

Zis H. F. CI, Bror OH; 
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21 is H, F, CI. Br or (d-Cajalkyl; 
nisOor1;and 

m Is 0 or an integer from 1 to 6; 
or a pharmaceutlcally acceptabl salt thereof, which comprises: 
(a) reduction of a compound of the formula 




wherein A, B. X. X\ 2\ n and m are as defined above, 
Z3 is H, F, CI, Br or OR; 

R is H or a conventional hydroxy protecting group; 
and deprotection then is OR and R Is a protecting group; or 
(b) when X=0 and n=1. reduction of a compound of the formula 




wherein A, B, X^ Z^ Z^ and m are as defined above; and deprotection when Z^ is OR and R Is a pro- 
tecting group. 

A process of claim 1 wherein A and B are taken separately; Z is H, F, CI or OH; Z^ Is H; m is 0, 1 or 2, X 
is 0 and n is 1, the compound having the cis relative stereochemical formula 




A process of claim 3 wherein Z is substituted at the 7-position of the chroman ring system, and is OH. 

A process of claim 1 wherein A and B are tal^en separately, Z is OH. is H, m is 0, 1 or 2, X is CH2, and 
n is 1, the compound having the trans relative stereochemical formula 
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5. A process of claim 4 wher in Z is substituted at the 6-position of the tetrahydronaphthalene ring system, 
and is OH. 

5 6. * A process of claim 1 wherein A and B are taken separately, Z is OH. Is H, m is 0, 1 or 2, X is CH2. and 
n is 0. 

7. A process of claim 6 wherein is OH and m is 0. 
Claims for the following Contracting State : GR 

1. A process for a compound having the formula 



15 



20 




or a pharmaceutically acceptable salt thereof, wherein 

A and B are taken together and are -CH2CH2- or A and B are taken separately and are each H; 

XlsCH2 0rO; 

X^isHorOH; 

ZlsH, F.CI, BrorOH; 

Zi isH, F, CI. Br or (Ci-C3)alkyl; 

n is Oor 1; and 

m is 0 or an Integer from 1 to 6; 
or a pharmaceutically acceptable salt thereof, which comprises: 
(a) reduction of a compound of the formula . 



35 



40 




wherein A, B. X, X\ Z\ n and m are as defined above. 
Z3 is H. F.CI. Br or OR: 

R is H or a conventional hydroxy protecting group; 
and deprotection when Z^ is OR and R is a protecting group; or 
(b) when X=0 and n=1, reduction of a compound of the formula 



50 
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wherein A. B, X^ Z^ Z^ and m are as defined above; and deprot ction when Z^ is OR and R is a pro- 
tecting group. 
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A process of claim 1 wherein A and B are taken separately; Z is H. F, CI or OH; is H; m Is 0. 1 or 2, X 
is 0 and n is 1, the compound having the cis r tative stereochemical formula 




A process of claim 3 wherein Z is substituted at the 7-posltion of the chroman ring system, and is OH. 

A process of daim 1 wherein A and B are taken separately. Z is OH. Z^ is H. m is 0. 1 or 2. X is CH2, and 
n is 1. the compound having the trans relative stereochemical formula 




A process of claim 4 wherein Z is substituted at the 6-position of the tetrahydronaphthalene ring system, 
and is OH. 

A process of claim 1 wherein A and B are taken separately, Z is OH, Z^ is H, m is 0, 1 or 2, X is CH2, and 
n is 0. 

A process of claim 6 wherein X^ is OH and m is 0. 
A compound of the formula 




wherein 

A and B are taken together and are -CH2CH2- or A and B are taken separately and are each H; 
G and J are taken together and are oxygen, or G and J are taken separately and G is hydrogen 
and J is hydroxy; 

X Is CH2 or 0; 
X^isHorOH; 

Zi isH.F.CI. Bror (CrC3)alkyl; 
Z^isH.RCI.BrorOR; 

R is H or a conventional hydroxy protecting group; 
n is 0 or 1; and 

m is 0 or an integer from 1 to 6; 
with the proviso that when G and H are taken separately, 7? is OR^ and R^ is a conventional hydroxy pro- 
tecting group. 
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9. A compound of the formula 



5 



10 




wherein 

A and B are taken together and are -CH2CH2- or A and B are taken separately and are each H; 
f5 XI is H or OH; 

2^ is H. F. CI. Br or {C,-C3)alkyl; 
23 is H, F. CI, Br or OR; 

R is H or a conventional hydroxy protecting group; 

and 

20 m is 0 or an integer from 1 to 6. 



Patentanspruche 

25 Patentanspruche furfolgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT. LI, LU, NL, SE 
1. Verblndu'ng der Formel 



30 



35 




worin 

A und B zusammen genommen sind und -CH2CH2- bedeuten Oder A und B getrennl sind und jeweils H 
40 sind; 

X CH2 Oder O ist; 

X^HoderOHIst; 

2 H, F, CI, Br Oder OH Ist; 

21 H. F, CI, Br oder ein (Ci-Cg^Alkylrest Ist; 
45 n 0 Oder 1 ist und 

m 0 Oder eine ganze 2ahl von 1 bis 6 ist 

Oder ein pharmazeutisch annehmbares Salz davon. 

2. Verbindung nach Anspruch 1, worin A und B getrennt sind; 2 H, F, CI oder OH Ist; 2^ H Ist, m 0, 1 oder 2 
50 ist, X 0 Ist und h 1, ist mit der relatlven stereochemischen Formel In cIs-Form: 



55 
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Verbindung nach Anspruch 2, worin Z an der Position 7 des Chromanririgsystems substituiert 1st und Oi-I 
1st 

Verbindung nach Anspruch 1, worin A und B getrennt sind. Z OH ist. Z^ H ist, m 0, 1 Oder 2 ist. X CH2 ist 
und n 1 ist, nnit der relativen stereochemischen Formel in trans-Form: 




Verbindung nach Anspruch 4. worin Z sich an Position 6 des Tetrahydronaphthalin-Ringsystems bef indet 
und OH ist. 

Verbindung nach Anspruch 1 , worin A und B getrennt sind. Z OH ist. Z' H ist, m 0, 1 Oder 2 ist, X CH2 ist 
und n 0 ist ^ 

Verbindung nach Anspruch 6, worin X' OH und m 0 ist 
Verbindung der Formel 




worin 

A und B zusammengenommen sind und -CH2CHr bedeuten oder A und B getrennt sind und jeweils H 
sind; ■ 
G und J zusammen sind und Sauerstoff sind oder G und J getrennt sind und G Wasserstoff und J eine 
Hydroxygruppe ist; 

X CH2 Oder O ist; 

XI H Oder OH ist; 

21 H. F, CI. Br Oder ein (Ci-C3)-Alkylrest ist; 
Z3H. F, CI, Br Oder OR ist; 
R H Oder eine ubiiche Hydroxy-Schutzgruppe ist; 
n 0 Oder 1 ist und 

m 0 Oder eine ganze Zah) von 1 bis 6 1st; 

mit dem Vorbehalt, da& dann wenn G und H getrennt sind, Z^ OR^ ist und R^ eine ubiiche Hydroxy- 
Schutzgruppe ist 

Verbindung der Formel 
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worin A und B zusammengenommen sind und -CH2CH2- bilden oder A und B getrennt sind und jeweils H 
sind: 

X^H Oder OH 1st; 
5 21 H, F, CI, Br Oder ein (CrC3)-Alkylrest ist; 

Z3H, RCI. BroderORist; 

R H Oder eine Gbliche Hydroxy-Schutzgruppe ist und 
m 0 Oder eine ganze Zahl von 1 bis 6 ist 

10 1 0. Pharmazeutisclie Zusammensetzung, umfassend eine Verbindung der Formel (I) nach irgendeinem der 
Anspruche 1 bis 7 und ein pharmazeutisch annehmbares Verdunnungsmittel oder einen solchen Trager. 

11. Verbindung der Formel (1) nach irgendeinem der Anspruche 1 bis 7 oder ein pharmazeutisch annehmba- 
res Salz davon zur Verwendung als Arzneimittel. 

12. Verwendung einer Verbindung der Formel (I) nach irgendeinem der Anspruche 1 bis 7 oder eines phar- 
mazeutisch annehmbaren Salzes davon zur Hersteilunjg eines Arzneimittels fur die Behandlung eines 
Schlaganfalis, der Azheimer Krankheit, Huntingston-Krankheit oder Parkinson-Krankheit. 

Pantentanspruche fur folgenden Vertragsstaat : ES 

20 

1. Verfahren fur eine Verbindung der Formel 



25 



30 




worin 

A und B zusammen genommen sind und -CH2CH2- bedeuten oder A und B getrennt sind und jeweils H 
sind; 

X CH2 Oder O ist; 
Xi H Oder OH ist; 
ZH.F. 01. Br Oder OH ist 

H, F. CI, Br Oder ein (Ci-C3)-Alkylrest ist; 
nOoderl ist und 

m 0 Oder eine ganze Zahl von 1 bis 6 ist, 
Oder ein pharmazeutisch annehmbares Salz davon, das unnfaUt: 
(a) Reduzieren einer Verbindung der Formel 




worin 

A, B, X, X\ Z\ n und m wie oben definiert sind, 

Z^H. F. CI, Br Oder OR ist, 

R H Oder eine ubilche Hydroxy-Schutzgruppe ist; 

und Schutzgruppenentfernung, wenn Z^ OR ist und R eine Schutzgruppe ist; oder 
wenn X=0 und n=1, Reduzieren einer Verbindung der Form I 
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worin A, X^ Z\ 2? und m wie oben definiert sind; und Schutzgruppenentfernung, wenn OR ist 
und R eine Schutzgruppe ist 

2. Verfahren nach Anspruch 1, worin A und B getrennt sind. Z H, F, CI Oder OH ist. Z^ H ist, m 0, 1 Oder 2 
ist, X O ist und n 1 ist. wobei die Verbindung die relative stereochemische Forme! in cis-Form hat 




3. Verfahren nach Anspruch 3, worin Z an Position 7 des Chromanring-Systems substituiert und OH ist 

4. Verfahren nach Anspruch 1, worin A und B getrennt sind, Z OH ist, Z^ H ist, m 0, 1 Oder 2 ist, X CH2 ist 
und n 1 ist, wobei die Verbindung die relative stereochemische Formel In trans-Form hat 




5. Verfahren nach Anspruch 4, worin Z an Position 6 des Tetrahydronaphthaiinring-Systems substituiert und 
OH ist. 

6. Verfahren nach Anspruch 1, worin A und B getrennt sind. Z OH ist, Z^ H ist, m 6, 1 oder 2 ist, X CH2 ist 
und n 0 ist 

7. Verfahren nach Anspruch 6, worin X^ OH ist und m 0 ist 
Patentanspruche fur folgenden Vertragsstaat : GR 

1 . Verfahren fur eine Verbindung der Formei 
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worin 

A und B zusammen genommen sind und -CH2CH2- bedeuten oder A und B getrennt sind und jeweils H 
sind; 

XCHzOderOist; 

H Oder OH ist; 
2 H. F. CI. Br oder OH ist; 
Zi H. F, 01, Br Oder ein {CrC3)-Alkylrest ist; 
n 0 Oder 1 ist und 

m 0 Oder eine ganze Zahl von 1 bis 6 ist, 
Oder ein pharmazeutisch annehnnbares Salz davon. das umfalLt: 
(a) Reduzieren einer Verbindung der Formel 




r 



worin 

A. B, X,X\Z\n und m wie oben definiert sind, 

Z3 H, F. Ci. Br Oder OR ist, 

R H Oder eine ubiiche Hydroxy- Schutzgruppe 1st; 

und Schutzgruppenentfernung, wenn OR ist und R eine Schutzgruppe ist; oder 
(b) wenn X=0 und n=1, Reduzieren einer Verbindung der Formel 




worin A, B, X^ Z\ 7? und m wie oben definiert sind; und Schutzgruppenentfernung, wenn 1? OR ist 
und R eine Schutzgruppe ist. 

Verfahren nach Anspruch 1 , worin A und B getrennt sind, Z H. F, CI oder OH ist, Z' H ist. m 0, 1 oder 2 
1st, X O ist und n 1 ist, wobei die Verbindung die relative stereochemische Formel in cis-Form hat 




Verfahren nach Anspruch 3, worin Z an Position 7 d s Chromanring-Systems substituiert und OH ist. 

Verfahren nach Anspruch 1 , worin A und B getrennt sind. Z OH ist, Z^ H ist, m 0, 1 oder 2 ist, X CH2 ist 
und n 1 ist. wobei die Verbindung die relativ stereochemische Formel in trans-Form hat 
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Z 




OH 



a 




Verfahren nach Anspruch 4. worin Z an Position 6 des Tetrahydronaphthalinring-Systems substituiert und 
OH ist. 

Verfahren nach Anspruch 1, worin A und B getrennt sind, Z OH Ist, Z^ H Ist, m 0, 1 Oder 2 Ist, X CH2 ist 
und n 0 ist 

Verfahren nach Anspruch 6, worin OH ist und m 0 ist. 
Verbindung der Forme! 



worin 

A und B zusammengenonnmen sind und -CH2CH2- bedeuten Oder A und B getrennt sind und jeweils H 
sind; 

G und J zusammen sind und Sauerstoff sind Oder G und J getrennt sind und G Wasserstoff und J eine 
Hydroxygruppe ist; 

X CH2 Oder O ist; 

XI H Oder OH ist; 

H, F, 01. Br Oder ein (Ci-C3)-Alkylrest ist; 
Z3 H. F, CI. Br Oder OR ist; 
R H Oder eine ubiiche Hydroxy-Schutzgruppe ist; 
n 0 Oder 1 ist und 

m 0 Oder eine ganze Zahl von 1 bis 6 ist; 

mit dem Vorbehalt. dail dann wenn G und H getrennt sind. Z^ OR' ist und R' eine ubiiche Hydroxy- 
Schutzgruppe ist. 

Verbindung der Formel 




Xi HoderOH ist; 

Z' H, F, CI, Br Oder ein (CrC3)-Alkylrest ist; 
Z^H. F,CI, Br Oder OR ist; 
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R H Oder eine ubliche Hydroxy-Schutzgrupp ist und 
m 0 Oder eine ganze Zahl von 1 bis 6 ist 

5 . 
Revendications 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, 
NL, SE 

10 

1. Compost de formule : 



15 




20 

dans laquelle 

Aet B sent pris ensemble et repr^sentent -CH2CH2' ou Aet B sent pris s6par§ment et repr^sentent 
chacun H ; 
25 X repr6sente CH2 ou O ; 

repr^sente H ou OH ; 
2 repr6sente H. F, 01. Br ou OH ; 

repr§sente H, F, CI, Br ou alkyle en C^Ca ; 
n repr^sente O ou 1 ; et 
30 m repr^sente 0 ou un nombre entier compris entre 1 et 6 ; 

ou un sel pharmaceutiquement acceptable d'un tel compost. 

2. Compost selon la revendication 1 . dans lequel A et B sont pris s^par^ment ; Z repr^sente H, F, 01 ou OH ; 
Z^ repr^sente H ; m repr^sente 0, 1 ou 2 ; X repr^sente 0 ; et n repr^sente 1 ; iedit compost ayant la formule 
35 st^r^ochimlque relative cis 



40 




45 

3. Oompos^ selon la revendication 1, dans lequel le substituant Z est en position 7 du syst^me cyclique 
chromane et repr^sente OH. 

4. Compost seion la revendication 1 . dans lequel A et B sont pris s^par^ment ; Z repr^sente OH ; Z^ reprS- 
^ sente H ; m repr^sente 0, 1 ou 2 ; X repr^sente CH2 ; et n repr^sente 1, Iedit compost ayant la formule 

stSr^ochimique relative trans 



55 
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5. Compost selon la rev ndication 4, dans iequei le substituant Z est en position 6 du syst^me cydique 
t^trahydronaphtalSne, et r pr6senleOH. 

6. Compost selon la revendication 1 . dans Iequei A et B sont pris s^par^ment ; Z repr^sente OH ; Z^ repr6- 
sente H.; m reprdsente 0, 1 ou 2 ; X repr6sente CH2 ; et n repr^sente 0. 

7. Compost selon la revendication 6. dans Iequei reprdsente OH et m repr^sente 0. 

8. Compost de formule 




dans laquelle 

A et B sont pris ensemble et repr6sentent -CH2CH2-, ou A et B sont pris s6par6ment et chacun re- 
pr6sente H ; 

G et J sont pris ensemble et repr6sentent I'oxyg^ne, ou G et J sont pris s6par6ment et G repr6sente 
I'hydrog^ne et J un groupe hydroxy ; 
X repr^sente CH2 ou O ; 
X^ reprSsente H ou OH ; 
Zi repr6sente H. F, CI, Br ou alkyle en C1-C3 ; 
Z3 repr6sente H. F, CI, Br ou OR ; 

R repr^sente H ou un groupe protecteur classique de la fonction hydroxy ; 
n repr^sente 0 ou 1 ; et 

m repr6sente 0 ou un nombre entier compris entre 1 et 6 ; 
6tant entendu que lorsque G et H sont pris s6par6ment, Z^ repr6sente OR^ et R^ est un groupe protecteur 
classique de la fonction hydroxy. 

9. Compost de formule 




dans laquelle 

A et B sont pris ensemble et repr^sentent -CH2CH2- ou A et B sont pris s^par^ment et chacun re- 
pr6sente H ; 

X^ repr^sente H ou OH ; 

Z^ repr6sente H, F, CI, Br ou alkyle en C1-.C3 ; 

Z3 repr6sente H, F, CI, Br ou OR ; 

R repr^sente H ou un groupe protecteur classique de la fonction hydroxy ; et 
m repr6sente 0 ou un nombre entier compris entre 1 et 6. 

10. Composition pharmaceutique comprenant un compos6 de formule (1) selon I'une quelconque des reven- 
dications 1 d 7. ou un diluent ou v^hicule pharmaceutiquement acceptable. 

11. Compost de formule (I) selon Tune quelconque des r vendlcations 1 § 7, ou sel pharmaceutiquement 
acceptable d'un tel compost, destine ^ §tre utilise comme medicament 
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1 2. Utilisation d*un compost de formule (1) selon Tune quelconque des revendications 1 d 7t ou d'un sel phar- 
maceutiquement acceptable d'un tel compost, pour la fabrication d'un m^dlcannent pour le traitement des 
attaques» de la maladle d'Alzheimer, de la nnaladie d'Huntington ou de la maladle de Parkinson. 

Revendications pour i'Etat contractant suivant : ES 

1. Proc^dd de preparation d'un compost de formule : 




ou d'un sel pharmaceutiqueme'nt acceptable d'un tel connposS, dans laquelle 

Aet B sont pris ensemble et repr6sentenl -CH2CH2- ou A et B sont pris s6par6ment et repr6sentent 
chacun H ; 

X repr6sente CH2 ou 0 ; 
repr6sente H ou OH ; 

Z repr6sente H, F, CI. Br ou OH ; 

2^ repr6sente H, F, CI, Br ou alkyle en C^Ca ; 

n repr^sente 0 ou 1 ; et 

m repr^sente 0 ou un nombre entier compris entre 1 et 6 ; 
qui consiste : 
(a) d rSduire un compose de formule 




dans laquelle 

A, B, X, X\ Z\ n et m sont tels que d^finls ci-dessus ; 
Z3 repr6sente H. F. CI. Br ou OR ; 

R repr^sente H ou un groupe protecteur classique de la fonction hydroxy ; et ^ d^prot^er lors- 
que Z^ repr^sente OR ou R est un groupe protecteur ; ou . 
(b) lorsque X=0 et n=1, k r^duire un compost de formule 




dans laquelle A, B, X\ Z^ Z^ et m sont tels que d^finis ci-dessus ; et d d^prot^ger lorsque Z^ repr^sente 
OR ou R est un groupe protecteur. 

2. Proc^de selon la revendication 1 . dans lequel A et B sont pris s^par^ment ; Z repr^sente H, F, CI ou OH ; 
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repr^sente H ; m repr^sente 0, 1 ou 2 ; X r pr^sente O ; t n repr^sente 1 , le compost ayant la formute 
st^rSochimique relative cis 




3. Proc6d6 selon la revendicatlon 1 , dans lequel le substltuant Z est en position 7 du systems cydique chro- 
mane et repr6sente OH. 

4. Proc^d^ selon la revendication 1, dans lequel A et B sont pris sSpar^ment ; Z repr^sente OH ; Z^ repr^- 
sente H ; m repr6sente 0, 1 ou 2 ; X repr^sente CH2 ; et n repr^sente 1, le compost ayant la formula stS- 
r^ochimique relative trans 




5. Proc6d6 selon la revendication 4, dans lequel le substltuant Z est en position 6 du syst^me cyclique t6- 
trahydronaphtai^ne, et reprSsente OH. 

6. Proc^d^ selon la revendication 1, dans lequel A et B sont pris s^par6ment ; Z repr^sente OH ; Z^ repr6- 
sente H ; m repr6sente 0, 1 ou 2 ; X repr6sente CH2 ; et n repr6sente 0. 

7. Proc^d6 selon la revendication 6, dans lequel X^ repr^sente OH et m repr^sente 0. 
Revendications pour I'Etat contractant sulvant : GR 

1. Proc6d6 de preparation d'un compost de formule : 




ou d'un sel pharmaceutiquement acceptable d'un tel compost, dans laquelle 

A et B sont pris ensemble et repr6sentent -CH2CH2- ou A et B sont pris s6par6ment et repr6senlent 
chacun H ; 

X repr^sente CH2 ou O ; 

X^ repr6sente H ou OH ; 

Z repr6sente H, F, CI. Br ou OH ; 

Z^ repr6sente H, F, CI, Br ou alkyle en CrCa ; 

n r pr6sente 0 ou 1 ; et 

m repr^sente 0 ou un nombre entier compris entre 1 et 6 ; 
qui consiste : 
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(a) d r^duire un compost de formule 




dans laquelle 

A. B, X, X\ Z^ n et m sont tets que d^finis ci-dessus ; 
Z3 repr^sente H, F. CI. Br ou OR ; 

R represents H ou un groupe protecteur classique de la fonction hydroxy ; et d d^prot^ger lorsque 
repr^sente OR ou R est un groupe protecteur ; ou . 
(b) lorsque X=0 et n=1, d rdduire un compost de formule 




dans laquelle A, B, X\Z\ 7? et m sont tels que d6f inis ci-dessus ; et k dSprotSger lorsque 1? repr^sente 
OR ou R est un groupe protecteur. 

Precede selon ia revendicatlon 1. dans lequel Aet B sont pris s^par^ment ; Z repr^sente H, F. CI ou OH ; 
1} reprisente H ; m repr^sente 0, 1 ou 2 ; X repr^sente 0 ; et n reprSsente 1, le conr^posS ayant la formule 
st^r^ochimique relative cis 




Proc^d^ selon la revendlcation 1 . dans lequel le substituantZ est en position 7 du syst^me cyclique chro- 
mane et reprSsente OH. 

Proc6d6 selon la revendlcation 1, dans lequel A et B sont pris s6par6ment ; Z repr§sente OH ; Z^ repr^- 
sente H ; m repr^sente 0, 1 ou 2 ; X repr6sente CH2 ; et n repr^sente 1, le compost ayant la formule st^- 
r^ochimique relative trans 
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10 



5. Proc6d6 selon la revendlcation 4. dans lequel le substituant Z est n position 6 du syst6me cyclique t6- 
trahydronaphtalfene, tr pr6senteOH. 

6. Proc6d6 selon la r vendication 1 , dans lequel A et B sont prls s6par6ment ; Z r pr6sente OH ; Z^ repr6- 
sente H ; m repr^sente 0. 1 ou 2 ; X reprdsente CH2 ; et n repr^sente 0. 

7. Proc6d6 selon la revendlcation 6, dans lequel repr^sente OH et m repr^sente 0. 

8. Compost de formule 



IS 




20 



25 



30 



35 



dans laquelle 

A et B sont pris ensemble et repr^sentent -CH2CH2-. ou Aet B sont prls s6par6ment et chacun re- 
prSsente H ; 

G et J sont pris ensemble et repr^sentent Toxyg^ne, ou G et J sont pris s6par6ment et G repr^sente 
I'hydrog^ne et J un groupe hydroxy ; 

X repr^sente CH2 ou O ; 

XI repr6sente H ou OH ; 

Z^ repr§sente H, R CI, Br ou alkyle en C1-C3 ; 
Z3 repr6sente H, F, CI, Br ou OR ; 

R repr^sente H ou un groupe protecteur classique de la fonctlon hydroxy ; 
n repr^sente 0 ou 1 ; et 

m repr6sente 0 ou un nombre enlier compris entre 1 et 6 ; 
6tant entendu que lorsque G et H sont pris s6par6ment, Z^ repr6sente OR^ et R^ est un groupe protecteur 
classique de la fonctlon hydroxy. 

9. Compost de formule 



40 



45 



50 




dans laquelle 

Aet B sont pris ensemble et repr6sentent -CH2CH2- ou Aet B sont pris s6par6ment et chacun re- 
pr^sente H ; 

X^ repr6sente H ou OH ; 

Z^ repr^sente H, F, CI, Br ou alkyle en C^Cz ; 

Z^ reprSsente H, F, CI. Br ou OR ; 

R repr^sente H ou un groupe protecteur classique de la fonction hydroxy ; et 
m repr^s nte 0 u un nombre entier compris entre 1 et 6. 
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